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Overactive bladder is a common and challenging condition for the practicing
obstetrician-gynecologist. The prevalence of the condition is increasing with
our aging population. Although some patients respond to first-line therapy,
a significant number will require sacral nerve stimulation to address the
underlying neurologic condition that causes overactive bladder as well as
other pelvic floor conditions. This article summarizes the epidemiology and
symptomatology, office evaluation, and treatment of overactive bladder with
particular emphasis on sacral nerve stimulation (SNS). SNS technique,
results, and future applications are also reviewed.
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Overactive bladder syndrome (OAB) is an increasingly common condition
presenting to the obstetrician-gynecologist (ob-gyn) due to the aging of
our population, increasing patient awareness through physician counsel-

ing and mainstream media exposure, improved understanding of the condition,
introduction of new treatment modalities, and an increasing desire for quality-
of-life improvement. Despite the introduction of effective treatment modalities
over the past decade, including multiple newer anticholinergic agents and sacral
nerve stimulation, the condition continues to be undertreated by most physicians.
This may be due to lack of general knowledge among clinicians regarding the

6. RIOG0065_03-24.qxd  3/30/09  3:46 PM  Page 18



Sacral Nerve Stimulation and Overactive Bladder

VOL. 2 NO. 1  2009    REVIEWS IN OBSTETRICS & GYNECOLOGY 19

condition, inability to formulate a
time-efficient and cost-effective diag-
nostic algorithm, and confusion over
which treatment is most appropriate.
Most patients can be easily and effec-
tively treated by the ob-gyn in the of-
fice setting; few may require subspe-
cialty referral. Most clinicians are

familiar with pharmacotherapy used
for first-line treatment of overactive
bladder, but few appreciate or under-
stand sacral nerve stimulation as an
alternative treatment modality, espe-
cially for those patients unable to
tolerate or refractory to traditional an-
ticholinergic medication. This article
provides a basic overview of overactive
bladder, presents a sample diagnostic
algorithm, and discusses treatment
modalities with particular focus on
sacral neurostimulation.

Epidemiology of OAB
Previously referred to as urge inconti-
nence or detrusor instability, the term
overactive bladder syndrome adopted
by the International Continence Soci-
ety (ICS) provides a more comprehen-
sive and descriptive approach to the
condition. Overactive bladder is de-
fined by the ICS as urgency, with or
without urge incontinence, usually
with frequency and nocturia in the
absence of local or metabolic factors
explaining these symptoms.1 They
define urgency as the sudden com-
pelling desire to pass urine that is
difficult to defer and urge urinary
incontinence as involuntary leakage
accompanied by or immediately pre-
ceded by urgency.1 Other important
ICS terms include daytime frequency
(the patient considers that she voids
too often by day) and nocturia (the
patient has to wake once or more at
night to void).1

The exact prevalence of OAB is un-
known as authors use different defin-
itions of OAB in epidemiologic studies
and clinical trials. The EPIC study is
the largest population-based survey
to assess the prevalence of OAB using
the 2002 ICS definitions of urinary
incontinence (UI), OAB, and other

lower urinary tract symptoms (LUTS)
in men and women.2 It was con-
ducted between April and December
2005 in Canada, Germany, Italy,

Sweden, and the United Kingdom via
computer-assisted telephone inter-
views of a random sample of adult
men and women. They found that of
the 19,165 subjects, 64.3% reported at
least 1 LUTS. The most prevalent
symptom was nocturia (men, 48.6%;
women, 54.5%). Overall, 1434 sub-
jects (11.8%) were classified as having
OAB (502 men, 932 women). OAB was
more prevalent than all types of uri-
nary incontinence combined (9.4%).2

Among the subjects defined as having
OAB, the most prevalent combination
of symptoms was nocturia and ur-
gency.3 Urgency combined with 3 or
more LUTS was reported in the major-
ity of subjects defined as having OAB
and the number of LUTS increased
with increasing age.3

In the United States, the National
Overactive Bladder Evaluation
(NOBLE) study estimated overall OAB
prevalence and differences between
OAB populations.4 Based on a com-
puter-aided telephone survey of 5204
adult subjects, the overall prevalence
of OAB was noted as 16.9% in women
and 16.0% in men.4 Similar to the
EPIC study, the prevalence of OAB

rose with increasing age. The NOBLE
study also differentiated OAB as OAB
wet (with incontinence) or OAB dry
(without incontinence). They defined
OAB dry as 4 or more episodes of ur-
gency in the previous 4 weeks, with
frequency of greater than 8 times per
day or the use of 1 or more coping be-
haviors to control bladder function.
The overall prevalence of OAB from
that study was 16.9% in women and
16.0% in men. Extrapolated to the US
population, over 33 million adults
may suffer from OAB. More impor-
tantly, only one-third of the respon-
dents had associated urge inconti-
nence, whereas the remaining

two-thirds were classified as OAB dry.
This is an important point, as the
commonly asked question, “Do you
have any problem with urinary leak-
age?” might not capture the majority
of patients with clinically significant
OAB symptoms such as sensory
urgency, daytime frequency, and noc-
turia. The prevalence of OAB symp-
toms increased with age in both men
and women, rising from less than
10% in the 25- to 34-year-old age
group to 30% in the greater than 
75-year-old age group. Notably, the
prevalence of OAB wet in women in-
creased from 12% at age 60 to 20% at
age 65 years or older.4 This is impor-
tant to note because at younger ages,
incontinence may not significantly
impact quality of life.

In 2002, Dmochowski and Newman
conducted an online survey of 1228
women aged 40 to 65 years to assess
the impact of OAB and patient satis-
faction with treatment.5 They cate-
gorized the subjects as no OAB (con-
trol group, n � 330) or OAB
symptoms (n � 898). The subjects
with OAB symptoms were further
subdivided into treatment groups:

Most patients can be easily and effectively treated by the ob-gyn in the 
office setting; few require subspecialty referral.

Over 33 million adults may suffer from overactive bladder syndrome.
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current users of OAB prescription
medications (n � 309), lapsed users
of OAB prescription medications 
(n � 265), and those who have never
been treated (n � 324). They found
that OAB symptoms significantly af-
fected self-esteem, family and sexual
relations, lifestyle, professional life,
and health perception. Of those
women who did discuss OAB symp-
toms with a health care provider,
more than half waited at least 1 year
to request treatment. They also found
that many health care providers do
not screen for OAB. Most women ex-
pressed dissatisfaction with currently
available OAB treatments and their
side effects.5

Office Evaluation of OAB
Diagnosis of OAB is made in the of-
fice through patient history, physical
examination, and basic bladder test-
ing. Complicated patients may require
subspecialty referral to urology or
urogynecology prior to initiating
treatment. Complicated patients in-
clude those with prior prolapse
surgery, prior radical pelvic surgery,
history of pelvic radiation, advanced
prolapse, incomplete bladder empty-
ing, recurrent urinary tract infections,
hematuria, or unclear diagnosis 
(Table 1). In most cases, treatment can
often be started by the generalist after
1 or 2 office visits.

Patient Tools
There are several validated question-
naires available to help assess patient
symptoms prior to their first office
visit. Clinicians treating overactive
bladder and urinary incontinence
are encouraged to consider these tools
as part of their intake forms when
obtaining a patient history. The short-
form Incontinence Impact Question-
naire (IIQ-7) is a 7-question tool that
helps determine type of incontinence
and its effect on social relationships,
independence, and emotional health.6

There is also a shorter tool available,
3 Incontinence Questions (3IQ), that
helps differentiate urge and stress in-
continence. The 3IQ has been shown
to be 75% sensitive and 77% specific
in diagnosing urge incontinence.7 In
addition, the Overactive Bladder Val-
idated 8-Question Screener (OAB-V8)
is designed to assess the impact of
OAB on a patient-based bother
scale.8

Prior to the first visit, it may be
useful to have the patient complete a
2-day voiding diary. This is a self-
administered diary completed by the
patient for 2 24-hour periods, which
do not have to be successive. The pa-
tient keeps track of all fluid intake,
including type of fluid (specifically
alcoholic or caffeinated beverages),
timing, and volume. She also records
all voids and volumes using a voiding
hat. The tool can additionally be used

to assess incontinence. The patient
records all incontinent episodes in-
cluding timing, activity during
episode suggesting stress inconti-
nence, presence of urge, and approxi-
mate volume of leak. Patients with
OAB will usually demonstrate fre-
quent small-volume voids. They may
be overconsuming liquids, specifically
those that are known bladder irritants
(caffeine and alcohol). Women with
OAB wet may also demonstrate large
volume leaks associated with urge.
The bladder diary is an excellent tool
to assess patient complaints and cor-
relate them with objective data. It will
also help differentiate between those
patients having high-frequency/high-
volume voids, often due to increased
fluid intake, from those having high-
frequency/low-volume voids, consis-
tent with OAB. It may also be used for
follow-up comparison after a treat-
ment regimen has been started.

Patient History
A thorough history is invaluable for
the proper diagnosis of OAB. The pa-
tient should be questioned about the
duration, severity, and type of OAB
symptoms experienced, as well as
how much they impact daily activi-
ties. Any urinary incontinence,
whether associated with urge or
stress, should be discussed. Voiding
patterns should be reviewed as many
patients void frequently to keep their
bladder volumes low in an attempt to
avoid or minimize the impact of their
stress or overflow incontinence.

A complete medical and surgical
history should be obtained with
special attention to previous inconti-
nence/prolapse surgery. Several coex-
isting medical conditions may also
influence OAB, including diabetes,
other endocrine abnormalities, neuro-
logic disease, sleep apnea, or history
of back injury. Medications should be
reviewed as diuretics, antihyperten-
sives, antidepressants, and antipsychotic

Sacral Nerve Stimulation and Overactive Bladder continued
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Table 1
Indication for Subspecialty Referral

Unsuccessful prior surgery Radical pelvic surgery

Concurrent neurologic condition Unclear diagnosis

Advanced prolapse Difficulty in emptying

Prior prolapse surgery Hematuria

Recurrent urinary tract infection
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medications can all have urinary side
effects. A baseline validated question-
naire such as those already discussed
may also be helpful.

Physical Examination
A complete physical examination, in-
cluding abdominal and pelvic exami-
nation, should be conducted at the
first visit. Basic neurologic evaluation
including lower extremity deep ten-
don reflexes, assessment of perineal
sensation, and evaluation of the anal
and clitoral reflexes is helpful, espe-
cially in patients with suspected neu-
rologic disease. The pelvic examina-
tion should include full visual
inspection of the vaginal and external
genitalia as well as speculum and bi-
manual examination. While examin-
ing the perineum, the physician
should pay attention to estrogeniza-
tion of the tissues as well as look for
signs of irritation from chronic urinary
incontinence. Vaginal examination
should include visualization and pal-
pation. Prolapse is best assessed with a
half speculum used to retract the pos-
terior wall to assess for signs of subu-
rethral mass or cystocele. The patient
should be examined at rest and with
Valsalva maneuver. Significant cysto-
cele causing bladder outlet obstruction
can be associated with OAB. The half
speculum can then be used to visualize
the posterior vaginal wall and assess
for rectocele and enterocele. A biman-
ual examination should then be per-
formed to assess uterine size. Careful
attention should be paid to the pres-
ence of any suburethral mass consis-
tent with urethral diverticulum on dig-
ital palpation. If the patient has any
complaints of urinary incontinence, a
cotton swab test of urethral hypermo-
bility may also be performed.

Bladder Testing
Simple bladder testing is easily per-
formed at the initial office visit and
helps to formulate a diagnosis and

appropriate treatment plan. This rou-
tinely involves a urinalysis and urine
culture to rule out infection and a
postvoid residual volume measured
via bladder scanner or urethral
catheterization. Further testing, in-
cluding simple cystometrogram
(CMG) and uroflow, can also be easily
performed in the office. Complex
uroflow may be performed with a full
bladder before or after simple CMG
and does require special equipment.
The patient is asked to come to the of-
fice with a full bladder for uroflow.
She then voids on a special commode
that records volume voided, maxi-
mum flow rate, average flow rate,
time to maximum flow, and voiding
time. A postvoid residual volume is
then measured via bladder scanner or
urethral catheterization. Simple CMG
may then be performed. The bladder
is catheterized to check postvoid
residual volume and a urine specimen
is sent for urine culture and/or cytol-
ogy as indicated. A 50-mL syringe
with the plunger removed is attached
to the urethral catheter. Sterile water
or saline is then used to slowly back-
fill the patient’s bladder. During back-
fill, the patient is asked questions to
determine first urge to void, normal
urge to void, urgent need to void, and
maximum bladder capacity. The pa-
tient is not filled beyond 500 mL to
avoid ureteral reflux. At maximum
capacity, the patient is asked to cough
(with prolapse reduced if present) in
lithotomy position as well as stand-
ing. This will demonstrate any stress
urinary incontinence. Patients with
OAB typically demonstrate smaller
bladder capacity (normal is 400-600 mL)
and may also demonstrate detrusor
overactivity during fill. This is objec-
tively seen by increases in the level of
fluid in the syringe during filling. She
may also demonstrate large volumes
of leakage during filling or when
moving from lithotomy to standing
positions.

Urodynamic testing and cystoscopy
are usually performed by urology or
urogynecology subspecialists. These
tests are not required for first-line
evaluation of OAB. Multichannel uro-
dynamic testing requires special
equipment and training. It allows pre-
cise measurement or calculation of
intraurethral, intravesical, and intra-
abdominal pressures during filling
and emptying of the bladder. Most
patients with OAB will demonstrate
reduced maximum bladder capacity
and early sensations on testing. Some
will show spontaneous detrusor con-
tractions and reduced compliance
during filling. Cystoscopy is usually
normal in OAB patients. In some pa-
tients it may show trabeculations,
stones, or abnormal masses or lesions
associated with bladder cancer.

First-Line OAB Treatment
Treatment of overactive bladder is
relatively straightforward and clini-
cians may benefit from following a
regimented treatment algorithm as
suggested in Figure 1. Initial treat-
ment of the uncomplicated patient
begins with a conservative protocol
consisting of bladder retraining,
pelvic floor exercises, dietary modifi-
cation, and anticholinergic medica-
tion. Bladder retraining requires the
patient to void at increasing intervals
on a weekly basis, thereby improving
bladder volume and decreasing
spasms over time. Pelvic floor exer-
cises can help both stress inconti-
nence and OAB and are best taught to
the patient with simple biofeedback
techniques during a vaginal examina-
tion. A finger is placed in the vagina
and the patient is asked to squeeze the
pelvic muscles. Proper recruitment of
pelvic floor muscles and baseline tone
can easily be assessed. Those patients
unable to properly contract the pelvic
floor muscles may be good candidates
for pelvic floor physical therapy re-
ferral. Dietary modification includes
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NO 
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YES 
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Implant 

NO 

Initial Patient Assessment 

OAB Protocol

• 1st Line Ach
• PFE/Bladder Training
• Reduce Fluid/Caffeine   

Complicated
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History, PE, Simple CMG, PVR,
Urinalysis, Voiding Diary  

     Office Sacral Nerve Test Stimulation 

Treatable
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   Caffeine   

Improved? 

Refer for
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Refractory OAB Protocol

• 2nd Line Ach
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YES 
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NO 
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Figure 1. Overactive bladder syndrome treatment algorithm. Abx, antibiotics; Ach, anticholinergic; CMG, cystometrogram; OAB, overactive
bladder syndrome; OR, operating room; PE, physical examination; PFE, pelvic floor exercises; PT, physical therapy; PVR, postvoid residual
volume; SPT, suprapubic tube; UTI, urinary tract infection.
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reduction of fluid intake, caffeine,
and other bladder irritants.

Pharmacotherapy has long been the
mainstay for treatment of OAB and a
variety of newer drugs have recently
been introduced (Table 2). These drugs
are anticholinergic muscarinic recep-
tor antagonists and have demon-
strated comparable efficacy with
varying dosing schedules, side-effect
profiles, and biochemical properties.
Compared with placebo, studies have
shown anticholinergic medications to
be effective in reducing frequency of
micturition, sensory urgency, and
episodes of the urge incontinence. In
a study of solifenacin, it was noted
that 51% of patients taking 5 mg of
the drug reported resolution of their
urge incontinence versus 38% for
placebo.9 Other anticholinergic med-
ications have reported similar results.
In an open-label, flexible dose study
in those patients previously treated
with tolterodine, solifenacin was
noted to produce significant improve-
ment in most test parameters includ-
ing urgency, frequency, and urinary
incontinence as well as changes in all

OAB questionnaire scales and do-
mains (symptom bother, coping, con-
cern, sleep, social interaction, and
total health-related quality of life).
Unfortunately, anticholinergic med-
ications may produce significant side
effects due to blockade of M3 and
other muscarinic receptors (M1-M5)
in various other parts of the body, in-
cluding the salivary glands, gastroin-
testinal tract, eyes, brain, and heart.
Side effects can include dry mouth,
constipation, dry eyes, memory loss,
and heart palpitations. In the same
solifenacin study, treatment-emergent
side effects characterized as mild or
moderate occurred in 90.8%, but led
to few discontinuations (3.6%). Anti-
cholinergic side effects included dry
mouth (17.5%), constipation (11.6%),
and blurred vision (2.3%).9 Studies as-
sessing other anticholinergic agents
have shown similar efficacy and side
effects.

Gopal and colleagues10 studied the
discontinuation rates of patients
treated with anticholinergic medica-
tion secondary to poor tolerability or
suboptimal success rates using a large

database search. They analyzed
49,419 episodes of anticholinergic
therapy initiated in 29,369 women.
The average number of treatment
episodes and number of drug classes
prescribed per patient were 1.65 �
1.31 and 1.54 � 0.57, respectively.
The median time for overall anti-
cholinergic drug discontinuation was
4.76 months. The 6-month unadjusted
cumulative incidence of discontinua-
tion was 58.8%. The percentage of
episodes in which women switched to
another medication was 15.8%. Dis-
continuation rates ranged from 54%
to 71% depending on the medication
used, with oxybutynin having the
highest rate among those drugs stud-
ied.10 It should be noted that previous
placebo-controlled trials of anti-
cholinergic medications have also
noted a high withdrawal rate in the
placebo group during the study. Al-
though anticholinergic medication
may help some patients, recent stud-
ies have shown long-term compliance
is suboptimal due to variable success
rates and poor tolerability. In those
patients who did not respond to initial

Table 2
Drugs Available for Overactive Bladder Syndrome

Generic Name Trade Name(s) Daily Dosage Special Consideration

Oxybutynin Oxybutynin 5 mg bid-qd Generic available at low cost; high 
Ditropan XL® 5 mg, 10 mg, 15 mg qd incidence of dose-related side effects
Oxytrol® 3.9 mg twice a week Convenient dosage able to titrate;

high incidence of side effects
Transdermal system avoids first-pass
effect; decreased side effects; skin 
irritation; increase of efficacy of 
oxybutynin

Tolterodine Detrol® LA 4 mg qd Longest experience/large amount of data;
no titration dose

Solifenacin VESIcare® 5 mg, 10 mg qd Long half-life; high compliance rate

Darifenacin Enablex® 7.5 mg, 15 mg qd M3 selective; decrease in cardiac/cognitive
side effects

Trospium Sanctura XR™ 20 mg bid Renal metabolism with decreased drug 
Chloride interaction; local bladder effect; bid dosing
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anticholinergic treatment, dose esca-
lation or alternative anticholinergic
medication is recommended. If the
patient does not have significant
improvement or is having significant
side effects after 2 or more anticholin-
ergic agents have been adequately
tried (�2 months each), further evalu-
ation, including multichannel urody-
namic testing, and treatment options,
including pelvic floor physical therapy
referral or sacral nerve stimulation, is
recommended. Patients with underly-
ing neurologic conditions, coexisting
voiding dysfunction, incomplete blad-
der emptying, or markedly reduced
bladder capacity with obvious bladder
spasms during bladder testing may
benefit from a shortened conservative
treatment algorithm or evaluation with
the sacral nerve test stimulation to
address underlying neurologic etiology.

Principles of Neuromodulation
Neuromodulation may be helpful in
patients who are unable to tolerate
therapies including anticholinergic
medication, who have refractory OAB,
or who have coexisting neurogenic
conditions. Patients with refractory
OAB and concurrent pelvic floor dys-
function including nonobstructive
urinary retention and incomplete
bladder emptying are ideal candi-
dates. The technique is based on mild
electrical stimulation of the pelvic
nerves (S3 nerve root) via centrally
implanted electrodes in the sacral
foramen. Although the exact mecha-
nism of action is incompletely under-
stood, it is postulated that sacral
neuromodulation modulates the nor-
mal micturition reflex by stimulating
the somatic afferent inhibition of sen-
sory processing of the bladder within
the spinal cord. This is mediated by
unmyelinated C fibers and myelinated
A fibers of the pelvic and pudendal
nerve roots. Another theory of mech-
anism is direct inhibitory input to
the bladder, which then suppresses

bladder overactivity. Concurrent inhi-
bition of the guarding reflex and de-
crease of pelvic floor specificity also
improves nonobstructive urinary re-
tention and dysfunctional voiding.

At this time, the only sacral nerve
stimulation device available and US
Food and Drug Administration–
approved for OAB (urge incontinence
and urgency-frequency) and nonob-
structive urinary retention is Inter-
Stim® Therapy by Medtronic (Min-
neapolis, MN) (Figure 2). This therapy
employs an implanted unilateral lead
stimulating the S3 nerve root that is
attached to a small pacemaker placed
within a subdermal pocket in the but-
tock region.

InterStim Therapy Sacral Nerve
Stimulation Technique
Once it has been decided that the
patient is an appropriate candidate
for InterStim Therapy, implantation

proceeds in 2 steps: a test phase and
implantation or lead removal based
on test response. The initial test phase
may be performed in the office or
operating room; full implantation is
always performed in the operating
room under anesthesia.

Preprocedure patient counseling is
critical in reassuring the patient and
managing treatment expectations.
Many patients have extreme appre-
hension regarding a needle near the
spine or a pacemaker-like foreign
body implant. We counsel patients
that a small wire will be inserted near
the tailbone to modulate or positively
affect the nerves causing pelvic floor
dysfunction. Although battery im-
plantation following a positive test is
discussed, the importance and value

of the simple and minimally invasive
test phase is stressed. Patients are
counseled that approximately 60% of
patients undergoing office-based test
stimulation and 70% undergoing op-
erating room–based test stimulation
will have a positive test response.
Response is objectively evaluated by
pre- and postvoiding diaries assessing
various urinary parameters.

Office-Based Test Stimulation
Appropriately selected patients may
have the first phase of the test stimu-
lation performed in the office. Patients
chosen for this test phase must be able
to tolerate the procedure with only
local anesthesia. Ideal candidates
should not be obese, should have OAB
without voiding dysfunction, and
should not have any significant coex-
isting medical conditions that would
preclude an office-based procedure.
This procedure may be facilitated by
the availability of office-based fluo-
roscopy. Various companies are avail-
able to provide equipment and quali-
fied personnel on a rental basis.

The patient is brought into the ex-
amination room and placed on a table
in the prone position. The patient then

Figure 2. InterStim® Therapy sacral nerve
stimulation device (Medtronic, Minneapo-
lis, MN). Photo courtesy of Medtronic.

Patients are counseled that approximately 60% of patients undergoing 
office-based test stimulation and 70% undergoing operating room–based test
stimulation will have a positive test response.

6. RIOG0065_03-24.qxd  3/30/09  3:46 PM  Page 24



Sacral Nerve Stimulation and Overactive Bladder

VOL. 2 NO. 1  2009    REVIEWS IN OBSTETRICS & GYNECOLOGY 25

has her lower back and gluteal region
prepared with betadine and is draped
to allow visualization of the lower
back and buttocks. Her socks and
shoes are removed to allow visualiza-
tion of the feet. With the use of fluo-
roscopic guidance with a portable 
C-arm, the midline of the spine and
level of S3 foramen are imaged and
skin markings are made. The area is
infiltrated with local anesthetic, most
commonly 1% lidocaine with epineph-
rine. A 20-gauge 3.5-inch insulated
foramen needle is then inserted into 
the S3 foramen bilaterally at a 60° angle
relative to the skin under fluoroscopic
guidance. Once the S3 foramen is
located with the foramen needle, a
lateral image confirms location and
depth in the foramen. The bilateral
foramen needles are then stimulated to
confirm correct placement in the
S3 foramen. Responses signaling cor-
rect placement include bellows con-
traction of the pelvic floor and plantar
flexion of the great toe. With the in-
office test stimulation, the patient will
also be able to confirm correct place-
ment with contraction or tingling of
the pelvic floor muscles (eg, rectum,
vagina, and perineum). S2 placement
will demonstrate plantar flexion of the
entire foot with lateral rotation,
whereas S4 placement will reveal no
lower extremity movement despite
bellows response. Once the physician
has confirmed correct placement in the
S3 foramina bilaterally, temporary test
lead wires are passed through the fora-
men needles and the needles are re-
moved with care given to maintain
position of the leads. The temporary
test leads with unipolar electrodes are
secured to the patient’s back with ster-
ile strips and dressing.

The patient is sent home with an
external stimulator and instructed on
how to use the device. She is given
prophylactic dose antibiotics while
the temporary test leads are in place.
The leads are easily removed in the

office once the test phase is complete,
typically in 5 to 7 days. Response is
assessed by pre- and postprocedure
voiding diaries. Patients with a posi-
tive test response (50% or more im-
provement to baseline) are offered full
implantation, whereas those with
equivocal response undergo operating
room–based test stimulation.

Operating Room–Based 
Test Stimulation
If the patient is not a candidate for of-
fice-based test stimulation or did not
respond to the in-office test, test stim-
ulation may be performed in the op-
erating room (OR). This procedure is
similar to the office-based test, but
involves tined quadripolar leads, thus
improving lead fixation and test re-
sponse, and can be performed using
intravenous (IV) sedation, local anes-
thetic, or general anesthesia. If gen-
eral anesthesia is used, the anesthesi-
ologist is reminded not to use any
long-acting muscle relaxants that
may impair the ability to stimulate
the sacral nerves or visualize their
motor response.11 The patient is given
a dose of IV antibiotics preopera-
tively. Otherwise the procedure begins
as described per the in-office test.
After the S3 foramen has been identi-
fied, the permanent tined lead is
passed through the foramen needle.
The lead is then exposed and tested in
the 0, 1, 2, and 3 positions for re-
sponse. The sheath is then carefully
removed so as not to move the lead
and expansion of the tines fix the
lead in place. The lead is then tun-
neled deeply through the subcuta-
neous fat to a position in the right
buttock where the permanent im-
plantable pulse generator (IPG) will be
placed in the second stage. The lead is
attached to the temporary connector,
then tunneled through the subcuta-
neous fat to an alternative exit site.
This is an important step: If the
patient were to get a superficial skin

infection, the alternative exit site
would help prevent the infection from
spreading to the location of the per-
manent IPG and back to the lead. The
temporary connector is secured to the
patient’s back. The patient is taught to
use the external stimulator. She tests
the lead for 1 week and records re-
sponse in a voiding diary. We recom-
mend prophylactic antibiotics nightly
to prevent infection. After 2 weeks,
the patient returns to the OR for either
removal of the lead or implantation of
the IPG, depending on response.

Implantation
After a successful test phase, the pa-
tient is brought to the OR for implan-
tation of the battery or implantable
generator (IPG). The patient is placed
in the prone position and prepared
and draped sterilely. She receives a
dose of perioperative IV antibiotics. If
the first phase was done in the OR and
there is preexisting placement of the
permanent quadripolar lead, the im-
plant stage is quick and does not
require fluoroscopy. The previous
incision where the temporary connec-
tor was placed in the buttock is
opened. The permanent IPG is then
connected to the lead and buried in a
deep subcutaneous pocket in the right
buttock. Intraoperative assessment of
the IPG is recommended prior to clo-
sure of the incision.

If the first test stimulation was
done in the office, fluoroscopy is re-
quired to place the permanent lead.
The quadripolar tined lead is inserted
in a similar fashion on the side where
the patient had the best in-office test
response. The lead is then tunneled
deeply through the subcutaneous fat
to an incision in the buttock region. It
is attached to the IPG and buried in
the deep subcutaneous pocket.

Results and Complications
InterStim Therapy outcomes are based
on a positive test stimulation that
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then results in long-term but re-
versible implantation. Siegel and col-
leagues12 have reported long-term
success rates in patients with chronic,
debilitating symptoms of overactive
bladder and voiding dysfunction. This
multicenter, prospective study fol-
lowed patients at regular intervals
with outcome data. Patients were ob-
served from 1.5 to 3 years postim-
plantation. Results demonstrated that,
after 3 years, 59% of 41 urge inconti-
nent patients continued to have sig-
nificant improvement, with 46% of
the patients being completely dry.
After 2 years, 56% of the urgency-
frequency patients continued to show
greater than 50% reduction in mic-
turition frequency. After 1.5 years,
70% of 42 retention patients contin-
ued to show greater than 50%
reduction in catheter volume per
catheterization.12

Based on a 5-year, prospective,
multicenter trial evaluating the long-
term safety and efficacy of sacral
nerve neuromodulation in patients
with refractory urge incontinence,
van Kerrebroeck and coworkers13 re-
ported on 152 patients in 17 centers
worldwide undergoing implantation.
Ninety-six had urge incontinence, 25
had urgency-frequency, and 31 had
retention. Voiding diaries were col-
lected annually for 5 years. At 5 years
after implantation, 68% of patients
with urge incontinence, 56% with
urgency-frequency, and 71% with

retention continued to have success-
ful outcomes based on 50% or greater
improvement from baseline.

Based on a systematic review of
published studies, Brazzelli and col-
leagues14 reported on 4 randomized,

controlled trials and 30 case series
involving approximately 120 patients.
Eighty percent achieved continence or
greater than 50% improvement in
their incontinence symptoms after
sacral neurostimulation, compared
with 3% of controls receiving conser-
vative therapies while awaiting the
implant. Benefits were reported to
persist 3 to 5 years after implantation.
The overall reoperation rate was 33%,
with the most common reason for sur-
gical revision being pain or infection
at the IPG site. Common complications
were pain at the implant site in 25% of
patients, lead migration in 16%,
wound complications in 7%, adverse
affect on bowel function in 6%, and
generator problems in 5%. Permanent
removal of the electrodes was reported
in 9% of patients. However, their re-
view, especially with regard to compli-
cations, was based on the original cut-
down technique that required a large
incision for implantation of the lead.
Since the introduction of the percuta-
neous approach described above, com-
plications have significantly reduced.14

InterStim Therapy may also have a
role in refractory overactive bladder
symptoms following stress inconti-
nence surgery. Sherman and col-
leagues15 reported that 22 of 34 pa-
tients (65%) within this subgroup
responded to test stimulation and un-
derwent permanent implantation with
improvement in their symptoms. The
same group also assessed factors

associated with cure rates and con-
cluded that age greater than 55 years
and presence of more than 3 chronic
conditions were independent factors
associated with a lower cure rate in
patients undergoing implantation.16

Although currently approved only
for urge incontinence, urgency-
frequency, and nonobstructive
urinary retention, InterStim Therapy
is being investigated for other neuro-
genic pelvic floor disorders, includ-
ing chronic pelvic pain, interstitial
cystitis, fecal incontinence, irritable
bowel syndrome, and chronic consti-
pation. Further investigation is re-
quired to determine if InterStim
Therapy is safe and effective for
these indications.

Success of this therapy is based on
the hypothesis that most pelvic floor
dysfunction has a neuropathic etiol-
ogy that responds poorly to pharma-
cotherapy and surgical intervention.
Studies suggest the therapy is associ-
ated with minimal risk/side effects
and significant success rates com-
pared with traditional therapies. A
unique feature of this therapy is the
minimally invasive test phase that is
used to accurately and adequately as-
sess patient response prior to proceed-
ing with implantation.

Conclusion
The diagnosis of overactive bladder is
increasing with growing public
awareness and an aging population.
The practicing ob-gyn will most likely
see more of these patients seeking
improved quality of life. Evaluation
and treatment of overactive bladder
is straightforward and effective. Al-
though some patients will respond to
conservative treatments, for those
patients who are refractory to tradi-
tional therapy, are unable to tolerate
medications, or have coexisting neu-
rogenic conditions or pelvic floor
dysfunction, InterStim Therapy sacral
neurostimulation may be an option.
The procedure, based on a minimally
invasive in-office test stimulation, is
safe and effective with good long-
term efficacy.

At 5 years after implantation, 68% of patients with urge incontinence, 56%
with urgency-frequency, and 71% with retention continued to have success-
ful outcomes based on 50% or greater improvement from baseline.
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Future directions may advocate
this proven treatment approach for
a variety of additional pelvic floor
conditions that have previously had
suboptimal treatment results. Further
data are required for these expand-
ing indications. In the meantime, the
practicing clinician should be aware
of this treatment option in counsel-
ing and managing patients with
overactive bladder and urinary
retention.

The content presented in this article is the
opinion of the authors and is based on
their clinical experience with InterStim
Therapy.

This article was sponsored by a grant from
Medtronic.
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Main Points
• Overactive bladder is defined by the International Continence Society as urgency, with or without urge incontinence, usually with

frequency and nocturia in the absence of local or metabolic factors explaining these symptoms.

• Most women express dissatisfaction with currently available overactive bladder (OAB) treatments and their side effects.

• Diagnosis of OAB is made in the office through patient history, physical examination, and basic bladder testing.

• Although anticholinergic medication may help some patients, recent studies have shown long-term compliance is suboptimal due
to variable success rates and poor tolerability. Neuromodulation may be helpful in patients who are unable to tolerate therapies
including anticholinergic medication, who have refractory OAB, or who have coexisting neurogenic conditions.

• At this time, the only sacral nerve stimulation device available and US Food and Drug Administration–approved for OAB, urge
incontinence, urgency-frequency, and nonobstructive urinary retention is InterStim® Therapy by Medtronic (Minneapolis, MN).
This therapy employs an implanted unilateral lead stimulating the S3 nerve root that is attached to a small pacemaker placed
within a subdermal pocket in the buttock region.

• Sacral nerve stimulation is safe and effective with good long-term efficacy. Future directions may advocate this novel treatment
approach for a variety of additional pelvic floor conditions that have previously had suboptimal treatment results, but further data
are required for these indications.
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